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ABSTRACT

Background: Allergen-specific immunotherapy (AIT) is accepted as the only disease-
modifying therapy for IgE-mediated allergic airway diseases and hymenoptera venom
allergy. AIT requires repeated contact between patient and physician or nurse in the hospital.
Because it is a long-term treatment, compliance is essential issue to obtain maximal efficacy.
Coronavirus disease 2019 (COVID-19) pandemic reshaped doctor-patient interaction and
pattern of hospital admissions.

Objective: We aimed to determine the possible changes in the administration of AIT and
associated factors, in addition to the characteristics of patients diagnosed with COVID-19
infection.

Methods: Adult patients who underwent AIT for hymenoptera venom allergy, allergic
rhinitis or allergic asthma between 11 March 2020 and 31 January 2021 were included in our
retrospective study. Perennial and preseasonal AIT practices were evaluated. We identified
patients with COVID-19 infection among the ones who received AIT.

Results: The mean age of 215 patients was 37.8+11.9 years and 52.1% of the patients were
female. In our study, 35.4% of perennial AIT patients did not continue treatment after the
COVID-19 pandemic, and the cause was patient-related in 66.7% of the cases. Compliance
was 70.7% in patients receiving perennial AIT. The highest compliance rate for AIT was

for venom allergy (86.5%). Thirty-four patients (15.8%) were diagnosed with COVID-19
infection. No mortality due to COVID-19 infection was observed in those who underwent AIT.
Conclusion: COVID-19 pandemic has reduced compliance to AIT. Compliance was higher

in venom immunotherapy than in aeroallergens. Severe COVID-19 infection and COVID-19
related death were not observed in patients receiving AIT.

Keywords: Allergen-specific immunotherapy; Subcutaneous immunotherapy;
Venom immunotherapy; Coronavirus disease 2019; Compliance; Adults

INTRODUCTION

Allergen-specific immunotherapy (AIT) is an effective and immune modulating treatment
providing tolerance to allergens for allergic airway diseases and hymenoptera venom anaphylaxis
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[1]. In AIT, the allergen can be administered at regular intervals, as subcutaneous injections or
sublingually liquid drops/fast-dissolving tablet forms. Depending on the duration of exposure to
inhalant allergens, AIT can be arranged as pre-/coseasonal or perennial scheduals. A minimum
of 3 years of treatment with AIT is recommended to achieve long-term clinical efficacy [2].

Coronavirus disease 2019 (COVID-19) is known as a disease caused by severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-2), a new type of coronavirus. It was first
detected in December 2019, with cases in China. The World Health Organization (WHO)
declared a global pandemic on March 11, 2020 and then, the first case was announced by
the Ministry of Health in Turkey. In addition, people of all ages can be infected with SARS-
CoV-2 and it has been stated that the elderly and those with underlying comorbid chronic
diseases, other medical conditions are at higher risk of contracting severe COVID-19 during
the time frame of the pandemic. It has also been recommended by WHO that everyone
should protect themselves from COVID-19 [3, 4]. SARS-CoV-2 is a highly contagious virus
and general measures including hand hygiene, social distance, use of a face mask, cleaning of
the facilities become important interventions in reducing spread of virus. Furthermore, the
COVID-19 outbreak has challenged healthcare systems capacities, and safety for health care
workers to minimize hospital visits for avoiding transmission of virus. Therefore pandemic
situation reshaped doctor-patient interaction, favoring remote video or phone consultation
in the allergic patients instead of face to face evaluation or regular visits [5].

AIT requires repeated contact between patient and physician or nurse over a longer period of
time such as 3 to 5 years. Especially in subcutaneous immunotherapy (SCIT), injections are
given weekly during up-dosing phase and every for 4 to 6 weeks during maintenance period
of time. AIT guidelines mostly indicate that in patients with acute respiratory tract infection,
treatment should be temporarily suspended until the infection is subside. According to the
Allergic Rhinitis and its Impact on Asthma (ARIA)-European Academy of Allergy and Clinical
Immunology (EAACI) position paper, same principal is also advised for patients diagnosed
with COVID-19, those suspected of SARS-CoV-2 infection, or symptomatic subjects with
positive contact to infected COVID-19 individuals. AIT should be interrupted until the patient
has recovered. However, it is recommended not to discontinue SCIT during the COVID-19
pandemic, and it is stated that SCIT should be administered regularly, especially in potentially
life-threatening allergies such as hymenoptera venom allergy. The possibility of extending
injection intervals in the maintenance phase should be considered and may be useful [6].

During the COVID-19 pandemic, we aimed to evaluate whether there was any interruptions
or drop-outs in the treatment practices and their reasons, the status of dose skipping,
possible changes in symptoms and/or drug use after skipping a dose for the patients who
were diagnosed with bee or vespid venom allergy, allergic rhinitis (AR) and/or allergic asthma
receiving the SCIT at regular intervals. In addition, we aimed to analyze how many of the
patients who underwent AIT were diagnosed with concomitant COVID-19 infection, the
course of their disease and the possible changes in AIT treatment practices in these patients.

MATERIALS AND METHODS

Study population
This retrospective study included 215 adults who received AIT with aeroallergens and bee
or vespid venom due to hymenoptera venom anaphylaxis, AR or allergic asthma between 11
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March 2020 and 31 January 2021 at Ankara University Faculty of Medicine, Department of
Chest Diseases, Immunology and Allergy Clinic and whose information could be accessed.
Venom immunotherapy (VIT) was administered to patients with history of systemic allergic
reaction after Apis mellifera or Vespula vulgaris sting and with a positive skin prick test (SPT)/
intradermal test and/or positive specific immunoglobulin E (sIgE) diagnostic tests for the
culprit insect venom. In patients with moderate-to-severe AR, AIT was applied in addition to
avoidance measures and medical treatment to individuals in whom the clinically responsible
allergen was detected by history, SPT and high sIgE levels. In addition, AIT was administered
to patients with allergic mild to moderate asthma accompanied by AR.

The diagnosis and treatment of AR and asthma were in accordance with ARIA and The Global
Initiative for Asthma (GINA) guidelines [7, 8]. The diagnosis and treatment of venom allergy
was determined according to the EAACI guidelines [9].

The data used in this study were collected from the medical files including detailed
information filled out by physicians at each routine clinical visit. Treatment interruptions,
drop-outs and their reasons were asked through telephone interviews with patients.

Administration of AIT

Patients received AIT perennial (year around) or preseasonal. Perennial practice was started
with the conventional or cluster method for dose increase period, and maintenance injections
were administered to the patients at intervals of monthly or 6 to 8 weeks. In patients receiving
VIT, the dose range was extended in accordance with the EAACI guidelines [9]. In the
preseasonal administration, 7 injections were made weekly before the pollen season start.
While evaluating the compliance with treatment, patients whose AIT was discontinued due to
delay in the import of the vaccine or completion of treatment were excluded.

It is suggested that AIT can be continued in any asymptomatic patients without suspicion
for SARS-CoV-2 infection and/or contact to positive individuals, in any patient with negative
test result or in any patient after an adequate quarantine. It has been stated that AIT can

be administered to patients who recover from COVID-19 or who have an adequate SARS-
CoV-2 antibody response after asymptomatic disease. Confirmed cases should stop AIT,
independent of disease severity until the symptoms have completely resolved [6, 10]. In

line with this recommendation, we evaluated our patients in terms of COVID-19 infection,
adherence to AIT injections and administered the dose of AIT accordingly, during the
pandemic. Furthermore, all patients with respiratory allergy infected with SARS-CoV-2 were
asked about disease severity and medication used. The study protocol was approved by the
local Ethics Committee of Ankara University, Ankara Turkey (No: 13-183-21).

Statistics analysis

Statistical evaluation of the data obtained was made with SPSS ver. 11.5 (SPSS Inc.,

Chicago, IL, USA). For categorical variables, frequency (percent) and for metric variables,
meanz+standard deviation were given as descriptive statistics. In order to compare
independent groups in terms of categorical variables, chi-square test, that of metric variables,
Student  test/Mann-Whitney U test were done. A pvalue of <0.05 was considered as
statistically significant.
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RESULTS

A total of 215 adult patients were included in the study. The mean age was 37.8+11.9 years. One
hundred twelve of the patients (112) were female. For AIT, 186 patients came from Ankara.
Majority of people were university graduates (54%). Twenty percent (20%) of the patients were
active smokers. Considering the body mass index (BMI), 56.3% of the patients were evaluated
above normal. The demographic characteristics of the patients are listed in Table 1.

Of the patients treated with AIT, 27% had venom allergy, 54.4% had only AR, and 18.6%
had asthma accompanied by AR. Immunotherapy protocol was administered to 161 people
as perennial and to 54 people as preseasonal. Forty-one point nine percent (41.9%) of the
patients undergoing AIT has been received treatment for 3 years or more. The number of
subjects who took AIT against venom, pollen, house dust mite, cat and dog dander allergens
was 58, 107, 30, 19, 1, respectively. The information of the patients about immunotherapy
features is shown in Table 2.

Thirty-five point four percent of the patients who received perennial treatment did not
continue their treatment due to various reasons after COVID-19 infection. It was their choice
not to continue AIT in 66.7% of the patients; the fear of catching COVID-19 during their visit
to the hospital throughout the pandemic or public transportation barriers were effective in
this decision. AIT was stopped upon completion of the treatment period in 19.3% patients.
Three patients could not continue the treatment because they could not provide the vaccine
supply. In 3 patients, treatment was interrupted because AIT had to be started from the
beginning due to the long-term extending SCIT administration interval. In 2 patients, AIT
was not continued with the joint decision of the physician and the patient. The reasons

for perennial AIT discontinuation are shown in Fig. 1. When the patients who stopped the

Table 1. Demographic characteristics of patients receiving allergen-specific immunotherapy

Characteristic Value
Age (yr) 37.8+11.9
Sex
Female 112 (52.1)
Male 103 (47.9)
Place of residence
Ankara 186 (86.5)
Outside Ankara 29 (13.5)
Education level
Primary school 18 (8.4)
Middle school 11 (5.1)
High school 36 (16.7)
Associate degree 6(2.8)
University 116 (54)
Master's degree 27 (12.6)
Doctorate 1(0.5)
Active smoking
No 172 (80)
Yes 43 (20)
Body mass index
Weak 8(3.7)
Normal 86 (40)
Overweight 87 (40.5)
Obese 33(15.3)
Morbid 1(0.5)

Values are presented as meanzstandard deviation or number (%).
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Table 2. Immunotherapy information of patients receiving AIT

Variable Value
AIT indication
vIT 58 (27)
AR 117 (54)
AR + asthma 40 (18.6)
AIT schedule
Perennial 161 (74.9)
Preseasonal 54 (25.1)
AIT type of allergen
Venom 58 (27)
Pollen 107 (49.8)
House dust mite 30 (14)
Cat dander 19(8.8)
Dog dander 1(0.5)
AIT duration (yr)
<3 195 (58.1)
>38&<5 76 (35.4)
>5 14 (6.5)

Values are presented as number (%).
AIT, allergen-specific immunotherapy; VIT, venom immunotherapy; AR, allergic rhinitis.

treatment due to the completion of the treatment and delay in the import of the vaccine

were excluded, the rate of patients who compliance the treatment was 70.7%. In addition, 4
patients started SCIT during the pandemic, 2 of them received it for hymenoptera venom and
the other 2 for house dust mite.

Among 161 patients, the distribution of venom, pollen, house dust mite, cat, and dog
allergens used for perennial AIT was in 58, 53, 30, 19, and 1 subject, respectively. If we
examined the rates of continuation of vaccine in terms of allergens in patients using
perennial AIT; we found 77.6% for venom, 58.5% for pollen, 46.7% for house dust mite,
73.7% for cats, and 0% for a dog allergen. With regard to the compliance rates to AIT, the
percentages were 86.5%, 66%, 50%, 73.7%, 0% for venom, pollen, house dust mite, cat, and
dog dander, respectively. Compliance in perennial AIT is shown in Table 3. Among the ones
receiving perennial AIT, the compliance rate was 64.6% in the group giving treatment for less
than 3 years, and 78.5% in those patients for 3 years or more.

During the maintenance phase, distribution of interval rates of injections were 57.1% in

4 weeks, 33.5% in 6 weeks, and 9.3% in 8 weeks, respectively. Out of 104 patients who
received perennial AIT and continued treatment, 3 patients did not skip their doses. In the
skipped group (97.1%), a minimum of one dose and a maximum of 5 doses were missed.

M Patient decision

Completion of treatment

Physician and patient joint decision
M Delay in the import of the vaccine
M Long break for treatment

Fig. 1. Reasons for discontinuation of perennial allergen-specific immunotherapy.
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Table 3. The rates of compliance according to types of allergens in patients treated with perennial AIT

Allergen Total Continue treatment Compliance (%)
Venom 58 (36) 45/58 (77.6) 86.5
Pollen 53 (32.9) 31/53 (58.5) 66

House dust 30(18.6) 14/30 (46.7) 50

Cat 19 (11.8) 14/19 (73.7) 73.7

Dog 1(0.6) 0/1(0) 0

Values are presented as number (%).
AIT, allergen-specific immunotherapy.

At least one dose of AIT was missed in 59 people in the group receiving treatment for AR or
asthma accompanied by AR. After the dose skipping, 55.9% of these patients did not have an
increase in their disease-related symptoms. The percentages of patients reported increase in
symptoms of rhinitis, conjunctivitis, and asthma were 39%, 15.3%, and 10.2%, respectively.
Furthermore, 40.7% of this group required additional symptomatic medication.

The start of the pollen season coincided with COVID-19 outbreak peak. Therefore, in our
clinical practice, sublingual immunotherapy (SLIT) was recommended to patients who
received preseasonal SCIT in order to reduce patient contact and hospital admissions.
However, the health insurance system does not pay for SLIT vaccine. Thus, 43 out of 54
patients who received preseasonal SCIT discontinued treatment. Nine patients switched to
SLIT with their preference in line with our recommendations. Remaining 2 patients reported
that they continued SCIT at a different center.

Thirty-four patients (15.8%) were diagnosed with COVID-19 infection. The mean age

of patients was 38.5+11.9 years and 58.8% were male. Among these patients, 17.6% had
hypertension, 14.7% had asthma, 11.8% had diabetes, and 5.9% had atherosclerotic
cardiovascular disease. In addition, 5.9% of these patients used inhaled corticosteroid (ICS),
but did not use angiotensin converting enzyme inhibitor (ACEI). Among patients; 16.8%

of those who received perennial AIT and 13% of those who received preseasonal treatment
were infected with COVID-19 virus. Thirteen patients (38.2%) belong to the VIT group. Four
subjects were diagnosed with COVID-19 in isolation at home, while 30 people were diagnosed
during a hospital visit. Thirty patients (88.2%) were diagnosed by polymerase chain reaction
(PCR), 3 patients (8.8%) by PCR and computed tomography, and 1 patient (2.9%) by clinical
findings. Twenty-six of the diagnosed people (76.5%) had reported domestic contacts. Three
people were asymptomatic, 29 people were symptomatic, and the information of 2 people
was not available. Three patients did not receive any treatment for COVID-19, and information
about the treatment of 2 people could not be obtained. Thirty-one patients (91.2%) were
home-cured and 3 patients (8.8%) received their treatment in the hospital. The patients
treated in the hospital did not need intensive care unit or mechanical ventilator. No drug-
related hypersensitivity reaction was observed in patients diagnosed with COVID-19 and also
receiving treatment. The information of patients diagnosed with COVID-19 is seen in Table 4.

Eighteen out of 34 patients having COVID-19 infection stopped SCIT whereas the remaining
patients continued AIT after recovering. Among them, 75% patients showed disruption or
delay in SCIT injections. No statistically significant difference was found between patients
with and without a diagnosis of COVID-19 infection when they are compared in terms of
age, sex, smoking, BMI, education level, ACEI use, ICS use and inhalant or other allergen
sensitivity. When these 2 groups were compared in terms of AIT duration, schedule, venom,
or inhalant allergy, no significant difference was observed.
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Table 4. Characteristics of patients diagnosed with COVID-19

Characteristic Value
Age (yr) 38.5+11.9
Sex

Female 14 (41.2)

Male 20 (58.8)
Comorbidity

Diabetes 4(11.8)

Hypertension 6(17.6)

ASCVD 2 (5.9)

Asthma 5(14.7)
Drug

ACEI 0 (0)

IcS 2 (5.9)
COVID-19 diagnosis site

Home 4(11.8)

Hospital 30(88.2)
COVID-19 diagnostic method

PCR 30(88.2)

PCR+CT 3(8.8)

Clinical data 1(2.9)
COVID-19 domestic contact

No 8(23.5)

Yes 26 (76.5)
COVID-19 symptom

Asymptomatic 3(8.8)

Symptomatic 29 (85.3)

N/A 2 (5.9)
COVID-19 treatment

Not received 3(8.8)

Has taken 29 (85.3)

N/A 2(5.9)
COVID-19 follow-up

Home 31(91.2)

Hospital 3(8.8)

Values are presented as meanzstandard deviation or number (%).

COVID-19, coronavirus disease 2019; ASCVD, atherosclerotic cardiovascular disease; ACEI, angiotensin converting
enzyme inhibitor; ICS, 1nhaled corticosteroid; PCR, polymerase chain reaction; CT, computed tomography; N/A,
not available.

DISCUSSION

Here, we present the general attitudes with regard to their compliance to regular clinical
visits of 215 patients followed in our clinic who currently underwent subcutaneous AIT, new
patients that we started AIT during the COVID-19 pandemic, as well as the diagnosis and
course of COVID-19 infection of all patients who administered AIT.

AIT has the ability to induce long-term tolerance if it can be regularly administrated as both
subcutaneous and sublingual route [1, 11]. After the unexpected emergence of the COVID-19
pandemic, many abrupt adjustments for allergy and immunology practices in the clinics
including telemedicine, reduction in face to face interviews and open offices has been
established in countries. According to international guidelines, schedule modification could
be considered in patients receiving inhalant allergen immunotherapy to prevent stopping
during the COVID-19 pandemic. It is not necessary to discontinue AIT, especially VIT.

VIT should be started or continued for patients having anaphylaxis. While it is suggested
that in SCIT, time interval between successive doses can be prolonged depending on the

https://doi.org/10.5415/apallergy.2021.11.e38 7/12
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characteristics of the allergen product used in the treatment; for SLIT, it is recommended to
have enough tablets for the possible quarantine period [10, 12].

In a study conducted with pediatric patients in Turkey, the rate of discontinuation of SCIT
treatment during the pandemic period was 28.7% [13]. Again, in another study performed

in children, the rate of cessation of treatment was 20.5%, and patients' fear of transmission
of COVID-19 virus was reported as the primary reasons [14]. In a study from China in the
prepandemic period, the rate of continuation of treatment in children and adults was 64.6%,
while it was 55% only in adults. In addition, when evaluated in terms of continuation of
treatment, families of children population were found to be more adherent [15]. In our study,
35.4% of the patients who received perennial treatment did not continue the treatment.
Excluding the patients who stopped the AIT due to completion or lack of vaccine product,
compliance rate was 70.7%. This rate can be considered as high for adult patients, especially
during the pandemic. Moreover, pandemic has not only resulted in the discontinuation of AIT,
but also caused the doses not to be administered on time. Ninety-seven point one percent of
patients who continued perennial therapy experienced a dose skipping at least once.

Ozturk et al. [16] reported the study based on 20-item questionnaire data in which only 31%
of the respondents (allergy/immunology physicians) discontinued SCIT if the AIT was in the
up-dosing phase as well as 72% of responders prolonged injection intervals at 6 weeks during
maintenance. In an adult study by Yegit et al. [17], adherence to SCIT with aeroallergens

was investigated according to the delays in SCIT dosing intervals during the COVID-19
pandemic. In accordance with our study, they found that 31.8% patients were considered as
nonadherent which most of them was received SCIT with house dust mite allergen and using
public transportation for reaching the hospital. In their study, delay in AIT injections led to a
deterioration in clinical symptomatology.

In the retrospective study as an EAACI survey from different countries by Pfaar et al. [18], it was
reported all information available regarding tolerability and possible changes in daily practice
of SLIT and SCIT for inhalant allergies and venom AIT. Of the 417 respondents providing AIT
to their patients, 60% informed of not having started SCIT, 40% venom, and 35% SLIT for
patients without COVID-19 infection or any suspicion. However, SCIT was continued by 75% of
respondents, 74% venom AIT, and 89% SLIT AIT during the maintenance phase as similar rate
with our compliance data. The authors commented that AIT not initiated in most of the cases
may poorly affect on the clinical care of allergic patients in long term.

As seen, similar nonadherence rates were detected in adult patients giving SCIT in Turkey
during the COVID-19 outbreak. In accordance with other studies, for our patients using
public transportation as an inconvenience of travel during pandemic was the main reason
of premature stop of SCIT injection visits in order to reduce the risk of being infected. From
this point of view, administrating SLIT at home seems to be a rational approach for the
appropriate patient group during the pandemic.

In a study conducted in Italy, 9.6% of 292 patients who received VIT during the pandemic
were discontinued [19]. In Spain, 6.5% of patients who underwent VIT refused to receive
treatment due to fear of coronavirus transmission and decided not to continue treatment
[20]. In our study, patients who received VIT constituted the group that continued AIT at the
highest rate, and 13.5% of those patients were noncompliant. The fact that VIT mainly targets
life-threatening allergen can be considered to positively affect the compliance of treatment.
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In contrast to other studies, in which long treatment duration was found to be associated
with poor adherence [21], when we analyze with respect to the duration of SCIT; among the
ones who received perennial therapy, the rate of compliance was higher in people with a
treatment duration of more than 3 years versus less than 3 years. We can speculate that this
adherence may be related to the improvement of clinical conditions of these patients with
long-term AIT. Not continuing the treatment was the own decision of patients in 66.1% of
the cases. As the reasons, uneasiness about applying to the hospital due to the fear of being
COVID-19, and transportation problems were stated. For SCIT, an optimal target monthly
maintenance dose has to be administered for effectiveness. As an important issue, the
extended spacing interval of injections may result in a diminution of therapeutic efficacy.
Thus, as soon as the risk for SARS-CoV-2 transmission and infection can be reduced to levels
considered safe by health authorities, to make appropriate dose adjustments to restart SCIT
and to return to the maintenance AIT schedule known to be effective has been suggested after
gaps in the administration [22]. In 97.1% of our patients, SCIT injections were interrupted at
least one dose and maximum 5 doses. However, acceptable percent of these patients (55.9%)
did not have any deterioration related to diseases after dose skipping. Unfortunately, we
observed that 40.7% of patients reported in increase in mainly nasal symptoms required
additional use of medication.

The lack of published clinical studies on the outcome of COVID-19 in allergic patients under
AIT causes the information to remain theoretical [23]. Our study presents a real-life data
that will contribute to theoretical knowledge. The diagnosis rate of COVID-19 was recorded
as 15.8% in patients who underwent AIT in our study. Although it was not statistically
significant in patients diagnosed with COVID-19, there was a male predominance. Of the
patients with COVID-19 diagnosis, 13 patients (38.2%) belong to the VIT group. In a study by
Dell’Edera et al. [24], the frequency and severity of COVID-19 infection were investigated in
211 patients receiving VIT. They found only one patient in the overall group who had a mild
course of symptoms associated with COVID-19 and 25% of patients had a confirmed contact
with a positive subject. This low prevalence was tried to explained with the immune tolerance
inducing mechanisms during VIT.

Ninety-one point two percent of the COVID-19 diagnosed patients were home-cured, the
remaining patients received hospital-treatment, but none of the patients needed intensive
care or mechanical ventilator. Although hypertension, diabetes, chronic obstructive
pulmonary disease, heart diseases, malignancies, and human immunodeficiency virus

are known as risk factors for life-threatening COVID-19, there is no proven information

for asthma, AR or other allergic diseases [25]. No need for intensive care and mechanical
ventilator supports the idea that allergic diseases are not a risk factor for severe COVID-19.
The overall pooled mortality rate of COVID-19 was found to be 1.53%, out of cases reported
by 216 countries [26]. Fortunately, no mortality was observed in our patients. However, we
did not find any risk factor for COVID-19 in patients receiving AIT. In the current study, we
presented our findings regarding the management of AIT practice, behaviors of physicians
and patients during the pandemic. Of course, social restrictions and lockdown requirements
to prevent transmission COVID-19 infection may affect daily life and mental state. In this
regard, limited data are available about the effect of AIT on COVID-19 infection.

In conclusion, this study showed that COVID-19 has reduced compliance to AIT. During the

COVID-19 period, the rate of compliance was 70.7%. The most important factor seems to
be fear of patients coming to the hospital visits and transportation problems. Compliance
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is higher in VIT targeting life-threatening allergen. In addition, in the majority of patients
in perennial SCIT group, at least one dose of injection was missed during pandemic. In
patients who underwent AIT, the clinical course of COVID-19 was not severe and no death

was observed.
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